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1. Introduction 
Education and training have been recognised as key enablers for the Malaysian construction industry to improve 
the performance of the construction workforce. This has necessitated the industry‟s education and training providers to 
improve and expand the provisions. However, many of the education and training provisions mooted have fallen short 
of the expectation and have become a pressing challenge. This phenomenon has become prevalent when there is 
lacking in reference to discussing the issue from several perspectives. 
Therefore, this paper reviews the development of the initiatives to improve the construction workforce through 
education and training, and synthesises the challenges that exist at the industry level (external ecosystem) and within 
the education and training provisions (internal ecosystem) to gain insights into the phenomenon. The findings identified 
Abstract: Education and training have been central to the development of the Malaysian construction workforce. 
Notwithstanding the various initiatives introduced to promote education and training, critics are arguing that these 
have been ineffective. This paper critically reviews the phenomenon and identifies the causal factors. Throughout 
three key areas; (i) the context of the industry, (ii) the education and training provisions offered, and (iii) the 
challenges, meta-data analysis of literature was undertaken grounded on the concepts of strategic management 
ecosystems. Since it is crucial to ties several variable clusters in order to reach a comprehensive finding, the 
analysis was helped by the multi-layered thematic processes. The findings show that nine key factors at the 
construction industry level (external ecosystem), and two key factors in the education and training provisions 
(internal ecosystem) that are interrelated to each other have significantly affected the effectiveness of the education 
and training to develop the Malaysian construction workforce. These factors need to be addressed in a holistic and 
integrated manner to improve the predicament which resides in a public strategic management field. Aside from 
the context-centric findings, the paper posits for subsequent empirical exploration as validation is of concerned. 
However, it may open up education and training literature to recognised possible multidisciplinary research, 
education, and practice while addressing challenges such as law, government policy, and standards‟ development. 
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significant interrelated factors that have contributed to ineffective education and training. It is expected that the 
outcome of this review will shed light on the relevant understanding and pave a significant initiative on behalf of the 
construction industry players. Nevertheless, the immediate way forward to improve is to re-learn these factors 
holistically. 
 
2. The Construction Industry Scenario 
It is a common belief in the Malaysian construction industry that training is essential if the performance 
improvement of the construction workforce is to be achieved. This emanates from the conviction that training lies at the 
core of creating, maintaining, and developing the construction workforce, who contribute significantly to the 
achievement of construction projects.  This is set within an industry that is challenged to change with the opening of the 
ASEAN construction market, and the introduction of new laws and standards (CIDB, 2007). This was exacerbated 
further by the growing trend to privatise public projects by the Malaysian government (UKAS, 2016). Collectively, 
these factors are influencing the choice of technologies and construction processes that have resulted in the increasing 
demand for faster construction time, better quality, within budget, and value for the projects. Human Resources (2016) 
reports that it has not been easy to provide effective training to the fragmented construction workforce, and this covers 
over 67,000 contractors, and a few thousand clients and consultant organisations (Construction Monitor, 2015). 
Together, they collectively undertake a multitude of construction projects, ranging from small repair and maintenance 
works to billion dollar specialist process plant and infrastructure projects. 
At its best, the Malaysian construction industry has been successfully exemplified through several mega projects, 
amongst others were the Petronas Twin-Towers and Kuala Lumpur International Airport (KLIA) building, the North-
South and East-West highways, the Mass Rapid Transit (MRT), and the Forest City projects.  However, as a whole, the 
performance of the industry was found to be disappointing and under-achieving. It has consistently been one of the 
lowest productive sectors of the economy, contributing only an average of 3 - 4% of the Gross Domestic Product 
(GDP) (CIDB, 2014; MBAM, 2016). It has also been the industry that has the highest number of continuing complaints 
which span across a multitude of issues (Murali and Soon, 2007; MBAM, 2011; Hassan et al., 2011; CITP, 2015; 
Mohammad et al., 2016; Abdullah et al., 2018). This ranges from problems of quality, application of low technology, 
completion of the project on time, cost overruns, accidents and health issues, over-reliance on unskilled foreign labour, 
environmental problems, to problems of claims, payments, and disputes. 
 
2.1 Reforming the Industry 
The need to establish a central body to manage the industry saw the establishment of the Construction Industry 
Development Board (CIDB) in 1996. Tasked with the responsibility to lead the industry‟s reformation, the Construction 
Industry Master Plan (CIMP 2006-2015) was launched and led by the CIDB. Issues to address the problems of the poor 
performance of the construction workforce were the central agenda of the CIMP. This was emphasised in three (3) out 
of seven (7) CIMP‟s strategic thrusts; (1) Strategic Thrust 1: Integrate the construction industry value chain to enhance 
productivity and efficiency, (2) Strategic Thrust 3: Strive for the highest standard of quality, occupational safety and 
health, and environmental practices, and (3) Strategic Thrust 4: Develop human resources capabilities and capacities in 
the construction industry. 
Notwithstanding, the poor performance of the construction workforce is unrelenting, and failings of the industry 
are repeatedly being reported. Recognising the need for the industry to continue to improve and reform, an extension of 
the CIMP named the Construction Industry Transformation Programme (CITP) 2016-2020 was launched in 2015 
(CITP, 2015). Again, continued development of the construction workforce was re-emphasised in two (2) of the four 
(4) CITP‟s strategic thrusts; (1) Strategic Thrust 1: Quality, Safety and Professionalism, and (2) Strategic Thrust 3: 
Productivity. 
 
3. The Construction Workforce 
The Malaysian construction workforce can generally be grouped into three main levels. These are; (1) trade level - 
for construction operatives who carry out the work of trades at the construction site for the contractors, (2) supervisory 
level - for construction personnel who are tasked to supervise the construction works for contractors, consultants, 
and/or clients, and (3) managerial level - for construction personnel who are tasked to manage the construction work for 
contractors, consultants, and clients (Mohammad, 2018). 
One of the Malaysian workforce‟s major issues is the reliance on the foreign workforce. It is real and serious, 
which repetitively highlighted in the Malaysian construction industry reform programs (CIDB, 2007; CIDB, 2015). 
Ismail and Yuliyusman (2014) report the construction industry will struggle if the government implement the policy of 
not to renew the existing construction workers‟ permits. Tee (2016) warns that the construction industry will be short of 
over 1.3 million construction workers if the government freezes the intake of foreign workers for the construction 
industry. Since the influx of foreign construction workers in early 1980s, the number of Malaysians working in the 
construction sector at the workers and craft/trade level have critically diminished and replaced with imported cheap and 
unskilled workers/tradesmen (Goh et al., 2015). CIDB (in Malaysiakini, 2016) reports that 93 per cent of registered 




foreign workers in the construction sector is unskilled. They come from neighbouring countries such as Indonesia, 
Thailand, Philippines, Vietnam, Nepal, Pakistan, and Bangladesh. They possess very little construction training and can 
work only in traditional labour-intensive construction projects. 
As a consequence, this has affected the project performance and productivity in construction projects (Umi Kalsom 
et al., 2010). Their readiness to accept work at low wages make them very attractive for contractors (MTUC, 2002). 
Construction employers prefer to hire the foreign workers because they are willing to work extra hours, obedient, and 
willing to accept low wages, but on the contrary requires close and costly supervision at work (Abdul-Aziz, 2001a). 
 
3.1 Workforce Skills and Competency Issues 
Hassan et al. (2010), Mohamad et al. (2012), Goh et al. (2015), MBAM (2016), and Abdullah et al. (2018) are 
consistent in reporting the problems of skill gap that spans across different professions of the workforce. They reported 
that most of the workforce operating at the workers/trade level lacks the basic trade skills, while the supervisory level 
lacks the technical and practical skills, and those at the managerial level lacks the management and team working skills. 
The gap between the skills of the workforce in Malaysia and those in developed Asian countries such as Japan, South 
Korea, and Singapore has become more obvious. In these countries, policies for the adoption of the only skilled 
workforce are more stringent with more pre-fabricated construction resulting in less demand for unskilled workforce. 
Conversely, the Malaysian construction industry has continued to be dependent on cheap unskilled imported labour 
with very little formal qualifications and training. Most of the construction organisations are not keen to invest in 
developing their employees, for the fear they may leave for better offers after being trained. Their common response 
has been to increase the remuneration and poaching of workers/trade from others. This has invariably contributed to the 
rise in the cost of construction. In many instances, in the face of inadequate supply, projects have had to make do with 
the inferior workforce. 
The culmination of the problems necessitates the industry to source from new recruitments and train them quickly 
to address the demand for more well-trained and skilled workers/trade, thus to overcome the over-reliance on foreign 
labour. The bulk of these recruits are critical at the craft and operative level, followed by supervisory and managerial 
personnel who are forming the top tier of the industry (Sarajul Fikri, 2012; Goh et al., 2015). To circumvent this 
problem, strategies have been undertaken to reduce the dependency on foreign workers. This includes, amongst others 
the initiative to promote the use of new technology and prefabrication, tightening the requirements for work permits, 
increased the levy on foreign workers according to their job sector, not extending the work permits for unskilled foreign 
labour that have been in the country for over five years, and granting amnesty to illegal foreign workers to return to 
their own countries without facing legal action (Affandi et al., 2012). However, the changes introduced have been very 
slow in taking positive effect. 
 
4. The Construction Workforce 
Education within the Malaysian construction industry is designed to complement the national education and 
training frameworks, which aims to provide academic and development opportunities for the benefit of individuals and 
the industry. Likewise, the training provisions offered to people in construction are designed to promote opportunities 
for competency on the job and continuing professional development (CPD) for personal development throughout one‟s 
career life (Mohamad et al., 2012). The education and training provisions offered to the construction workforce are 
embraced within these three structures; (1) vocational, (2) academic, and (3) professional education (Posiah, 2014). 
Vocational education and training are related to the development of the construction workforce at the workers/trade 
level, meanwhile the academic education and training are related to the development of the workforce at the 
supervisory and managerial level, and finally the professional education and training are targeted predominantly to the 
development of the workforce at the managerial level. 
 
4.1 The Education Provision 
Formal vocational education is provided by vocational colleges, technical institutes, and community colleges. 
Meanwhile, the managerial level construction workforce education is mostly provided by tertiary education provided 
by polytechnics and universities (Abdul Aziz et al., 2008). The vocational education structure was established through 
the National Vocational Training Council, NVTC (MLVK, 2005). Their training curriculums are developed in 
collaboration with the Department of Skills Development (DSD) along with a five-tier National Occupational Skills 
Standard (NOSS). NOSS specifies the stages of competencies expected of the skilled worker. Level 1 and 2 are focused 
on education at the operative level, Levels 3 at the supervisory level, Level 4 at the executive level, and Level 5 at the 
managerial level (DSD, 2012). CIDB also offers similar construction education courses based on NOSS through their 
training academy, Malaysian Construction Academy (ABM).   
The academic structures within the Malaysian construction industry are related to entrants passing the pre-
university or equivalent examinations, where they are recognised for entry into a construction-related degree 
programme offered by universities. The institutions of higher education such as polytechnics and universities primarily 




offer the academic construction education at the upper supervisory and management levels (Affandi et al., 2012; 
Mustaffa Kamal et al., 2013). A wide range of built environment and construction-related programmes of study exists 
through accredited honours degree courses leading to corporate membership of professional industry bodies. The 
programmes include; architecture, interior design, town planning, landscape architecture, quantity surveying, surveying 
and geometric science, project management, construction management, park and amenities management, and estate and 
property management. Thus, to ensure their relevance, those programmes are designed based on the educational and 
professional frameworks suggested by the local and international professional institutions. It is also a standard of 
practice for the programmes to be reviewed by representatives of the professional institutions every 3 to 5 years, and 
accreditation will be given to a programme that satisfies the outlined quality standards. 
 
4.2 The Training Provision 
Training within the industry, which is mostly craft/trades training, are conducted through “informal apprentice 
training” where the trainee undergoes training while working under the supervision of a supervisor or foreman with no 
official certificate conferred. Whereby, formal construction training is training which confers certificates of 
participation. Some of the training certifications are recognised by academic institutions and professional organisations. 
A wide range of training is available at the craft, supervisory, and managerial level. These are offered through; (i) 
company in-house, and (ii) industry level training. Company in-house training varies from specially designed or 
bespoke construction training to generic industry-recognised training. A big spectrum of the training is available which 
ranges from awareness to competency training of trade/craft, supervisory or management training.     
Formal professional education/training and CPD are also provided by the CIDB and other professional institutions. 
The professional institutions and associations include the Chartered Institute of Building (CIOB) and Association of 
Certified Project Managers (ACPM) which governs the construction and project management profession. Meanwhile, 
Board of Engineers (BOE) Malaysia, Malaysian Board of Architects (BOA), Malaysian Institute of Architects (PAM), 
and Malaysian Institute of Interior Designers (MSID) governs the architectural and interior design‟s profession. On the 
other hand, the Malaysian Board of Quantity Surveying (BOQS) and the Royal Institution of Surveyors Malaysia 
(RISM) governs the quantity surveying‟s profession. Apart, the Institute of Landscape Architects Malaysia (ILAM) 
governs the landscape architecture‟s profession, and last but not least the Malaysian Institute of Planners (MIP) which 
governs the town and country planning‟s profession. In addition, many construction companies through in-house 
structured programmes have provided job-related training and individual CPD, or in partnership with the training, 
education, and CPD providers. 
 
4.3 Strengthening the Construction Workforce Education and Training Provision 
To strengthen the provision of the construction workforce‟s education and training, the CIDB Act (Amended 2011) 
has introduced the requirement for mandatory accreditation and certification of construction personnel, which covers 
semi-skilled and skilled workers/trade, site supervisors, and project managers (Sariah et al., 2014).   
CIDB has remained the main provider of construction workforce training at trade, supervisory, and managerial 
levels. This has been operated through their six training centres known as the Malaysian Construction Academy (ABM) 
and supported by 40 private training centres which spread nationwide. The training at ABM is focused on producing 
well trained and skilled tradespeople, mapped against the National Occupational Skills Standards (NOSS). NOSS is 
defined as the specification of the competency expected of a skilled worker or professional who is gainfully employed 
in Malaysia for certain occupational area and competency level as required by the industries. The participant will be 
awarded the qualification certificate after their training. While most of the trades training, supervisory training, and 
some of the managerial training are provided by the CIDB, training at the managerial levels is evident through 
company in-house training and continuing professional development (CPD) training offered by professional institutions 
in the built environment. 
To encourage more participation in the training offered, CIDB has introduced several strategies. This includes 
making attendance to training a requirement for contractors to renew their licence, providing more construction-related 
training courses, establishing partnership training arrangements with the industry stakeholders, encouraging training 
organisations to conduct their training, and the introduction of the Construction Continuing Development (CCD) 
scheme (Hassan et al., 2011). 
 
4.4 National Dual Training System (NDTS) 
A notable attempt made by the construction industry to integrate education and training was noted by the NDTS 
program (Zaki et al., 2012). Introduced with the aim to resolve issues of skill education and training that were not 
meeting the needs of the industry, NDTS was an integrated education cum apprentice scheme based on NOSS. The 
program involves the collaboration of the Department of Skills and Development (DSD), training institutes, and 
companies. It involves two years of training where 20-30 per cent of the learning was provided through a combination 
of lectures, tutorials, and work assignments, and mostly held at training institutes before progressing to on-the-job 
learning in the companies. An ambitious target to produce 31,500 skilled trainees in 2010 was set (Tomiran, 2010). The 




program, however, lost momentum after running for a few years and needs pertinent restructuring because of poor 
response from the employers (among others) (Tomiran, 2010). 
 
5. The Methodology of the Paper 
As according to the previous discussions, it is observed that the construction industry‟s education and training in 
Malaysia are heavily dependent on the initiatives from the public sector. Therefore, the fundamental question of “what 
are the factors that challenge the effectiveness of the construction‟s education and training” is indeed needed to be 
conceptualised from those. Due to that, it is pertinent to encapsulate the perspective of public strategic management 
accordingly. Additionally, to aid the understanding of the relationships that exist between the challenges factors, the 
views of Freeman (1984), Porter (1990), and Moore (2006) suggest that public strategic management implementation 
can be conceived, where external and internal ecosystems models were adopted. Thus, the challenges found at the 
industry level were grouped as external ecosystem (macro) factors, and challenges that exist within the education and 
training provisions are grouped as the internal ecosystem (micro) factors. The move was inevitable due to education 
development globally is driven by public policy, especially in Malaysia. It has presented that external ecosystem and 
internal ecosystem were mutually exclusive, and is repeatedly occurs in literature alike - a cascaded move from top to 
bottom management (Bolotin, 1989). 
Moreover, in the context of the market-driven construction industry, education is perceived to be very technical 
and managerial. While at the same time, demands for the socio-economic aspect to be emphasised, which regards to 
more economic principle (macro and micro) to influence the narrative of education development and its perceived 
challenges (Briscoe, 1988; Leibig, 2001; Myer, 2004; Osman, 2008). Furthermore, the New Public Management 
movement in government sector had influenced the paradigm in formulating and implementing governance within a 
particular mode, instrumentation, and tool in strategising educational policies, which indirectly affected the macro and 
micro factors (McLaughlin et al., 2002; Lynn, 2006; Howlet, 2011). 
To aid the qualitative exploration, a multi-layered thematic (MLT) process is embedded and helped by the usage of 
ATLAS.ti software. In the MLT, several layers of themes were constructed, which happen to ease the analysis 
(Creswell, 2008, Kariya et al., 2016; Abdullah et al., 2018). From Figure 1, the first layer consists of the collection of 
past literature that is related to Malaysia‟s construction industry‟s education and training. The authors have collected 
the literature from established journals and proceedings, official reports, and others which are relevant. Then, in order 
to delve into the phenomenon, Layer 2 will perform as a screening net to reduce the number of literature and focus on 
several themes including the issues and challenges of the Malaysian construction workforce which has been discussed 
in topic 3 (the construction workforce) and topic 4 (construction workforce education and training). Afterwards, Layer 
3 will be executed to group any similar keywords to form preliminary causes. This layer has its continuous loop to the 
start of the MLT process for sieving each literature. Subsequently, the outcome will be clustered according to their 
meanings and relevance to produce themes in Layer 4. Here, redundancy of causes for a theme is expected given their 
interrelated nature between each other. 
Nevertheless, the research considers and maintains any previous authors‟ meaningful clustering efforts in order to 
streamline the process. Lastly, Layer 5 will determine the relevant ecosystems towards the themes and eventually 
established their final relationship. Aside from guidance from the previous literature, a determination will be based on 













































Fig. 1 - Multi-layered thematic (MLT) process with a continuous loop 
 
6. The Results of Challenges 
Results from the qualitative thematic analysis found that most of the external and internal ecosystem challenges‟ 
factors are mutually exclusive, but their causes were influencing each other, as observed in Table 1. Further, Figure 2 
visualised the relationships more simply to ease understanding. It can be observed that themes from the external 
ecosystem were sharing similar causals (e.g. low wages and reluctance to educate were caused by cheap foreign labour 
in construction), and there are causes which being promoted as themes since their paramount meanings were detached 
from other designated themes. Meanwhile, Figure 3 summarises the overall findings of factors within both ecosystems. 
Nonetheless, discussions on all table and figures will be presented in the following topics. 
Table 1 - Literature themes suggesting the challenges within the external and the internal ecosystems and their 
causal inter-relationships 





a. Continuing over-dependence on foreign workers: 
Labour intensive construction; low wages; and diminishing 
local workforce. 
Abdul Rahman et al. (2012),  Abdul 
Aziz (2001b), CIDB (2002), 
Subramaniam (2011) 
b. Low Wages: 
Availability of cheap foreign labour; labour intensive 
construction; and locals are shunning a career in 
construction (at the craft/trades level).   
MTUC (2002), Abdul-Aziz (2001a), 
Razlina (2015), Sambasivan and Soon 
(2007), Malaysiakini (2016), 
Subramaniam (2011), Abd. Rahim et 
al. (2013), Ramesh Kumar et al. 
(2012) 
c. Continuing use of labour-intensive construction: 
Low wages; easy access to cheap foreign labour; widespread 
subcontracting practices; and availability of cheap foreign 
labour.   
Jaafar et al. (2007), CIDB (2007), 
Kamarul Anuar et al. (2009), Mydin et 
al. (2014), CIDB (2006) 
d. Reluctance to educate and train:   
Too many contractors; easy access to cheap foreign labour; 
widespread subcontracting practices; and low wages. 
Hassan (2009), Hassan et al. (2011), 
Salleh and Abdul Aziz (2001), Jaafar 
et al. (2007), Abdul Aziz (2001), Mat 
Salleh et al. (2016), Zaki et al. (2012) 
e. The 'Dirty, Dangerous, Difficult' image:  
Labour intensive construction; low wages; and easy access 
to cheap foreign labour.  
The Malay Mail Online (2016), CIDB 
(2007), Shiadri (2008), Sashitharan et 
al. (2014), Kamarul Anuar et al. 
(2010) 
f. Continuous widespread of subcontracting practice: 
Labour intensive construction; locals are shunning a career 
in construction (at the craft/trades level); and reluctance to 
train. 
Lew et al. (2012), Nasyrah (2013), 
Zaki, et al. (2012),  Abu Bakar (2015) 
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An increasing number of contractors. Choon (2016), Yin (2016), Adnan 
(2016), Subramaniam (2011) 
h. Poor career opportunities in construction: 
Easy access to cheap foreign labour; low wages; too many 
contractors; and widespread subcontracting practice.   
Nayaranan & Yew (2010), Hassan et 
al. (2011), Zaki et al. (2012), Abd. 
Razak et al. (2010), Mohamad et al. 
(2012), Mad Kaidi (2011), Abdul Aziz 
et al. (2008), Shaiadri (2008) 
i. Ageing workforce and disinterest of the younger 
generation to make construction their career:  
The local workforce is ageing; and this is worsened by lack 
of interest among the younger generation. 







a. Mismatches in the education provisions:   
Issues on the capabilities of Building Surveying graduates; 
the lack of project management learning in the architectural, 
interior design and engineering degree programmes; lack of 
ethic‟s learning; inadequacies in QS syllabus; lack of 
learning sustainability in learning delivery; universities not 
producing competent engineers; and needs for more trade 
schools.  
Azlan Shah (2013), Mohamad et al. 
(2015), Hassan (2010), Wan Maimun 
(2016), Nazirah (2009), MBAM 
(2011), Yin (2016), Hassan (2013) 
b. Mismatches in the training provisions: 
Training is minimal or not linking to the job on site; too 
classroom-based; lack of hands-on training; inadequate 
project management learning; training disengaged from the 
actual work; mostly just an awareness training; and lack of 
practical learning. 
Abdul Aziz (2011a), Zaki et al. 
(2012), Ghazali et al. (2014), 
Mohamad et al. (2012), Mad Kaidi 
(2014), Hassan (2011) 





Fig. 2 - Visualisation of the relationships of the ecosystems, themes, and causals 
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Fig. 3 - Culmination of factors within the external and internal ecosystems that challenge the education and 
training to develop the Malaysian construction workforce 
 
7. Challenges in the External Ecosystem - at the Industry Level 
The following subtopics outlines in detail regarding the challenges within the external factors which happened at 
the construction industry level. This includes the impacts of foreign workers, wages, construction method, education 
and training, construction image, subcontracting practices, contractor and career opportunities, and also current 
workforces. 
  
7.1 Continuing Over-Dependence on Foreign Workers 
Several factors suggest the continuing dependence on foreign workforces. In studying the phenomenon, Jamadi 
(2012) observes that construction employers prefer cheaper foreign workers because they are willing to comply with 
their working disciplines and rules. Additionally, Abdul Aziz (2001) reports that foreign workers with low skills and 
poor educational background are heavily engaged in the industry and thus making indigenous people think such work is 
not for them. These have led to locals shunning from the construction industry, whilst leading to further reliance on 
foreign workers. Apart, the CIDB (2002) reports that the accommodation provided for workers are temporary and 
uncomfortable. This has led to overcrowding, crude sanitation, uncontrolled surface water drainage, and typically poor 
rubbish disposal (Khamis et al., 2017). Eventually, the circumstance was seen as undignified for Malaysians, where 
hygienic and healthy accommodation were partly significant for employment consideration. Nonetheless, Subramaniam 
(2011) said that efforts by the government to reduce the numbers of foreign workers had been met with difficulties, 
including opposition from employers as the employers have been too dependent on foreign workers. Hence, the way 
forward is for employers to have a change in their mindsets. 
 
7.2 Low Wages 
MTUC (2002) and Abdul-Aziz (2001) reported that the current situation of the overwhelming number of foreign 
workers has kept construction wages consistently low and have shunned the local workforce (in Razlina, 2015). The 
reports were supported by a legitimate data from the Malaysiakini (2016) which highlighted that; a local general 
construction worker would earn an average of RM70/USD17 per day or RM1,750.00/USD429 for 25 days, but a 
foreign general construction worker would earn an average of RM57.50/USD14 per day or RM1,437.50/USD352 for 
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influx of foreign workers coming into the industry that has suppressed wages and not because locals don‟t want to 
work. Additionally, Rahim et al. (2011) note that in some instances, companies purposely kept the salary at a low level 
to allow higher turnover of the local workforce. The uncontrolled presence of foreign workers have played a significant 
role in maintaining relatively low wages to avoid the participation of local labour, and at the end, very few numbers of 
local workers were manifested in the construction industry (Ramesh et al., 2012; Mohamed, 2015). 
 
7.3 Continuing Use of Labour-Intensive Construction 
Malaysia has remained trapped in a “low skills equilibrium” even though there is increasing recognition of the 
need to apply more advanced technology in construction. In contrast to the other developed countries such as Japan, 
Singapore, South Korea, Australia and China, there are signs of an alarming gap between the technologies used in 
construction in these countries, where more pre-fabricated construction is being practised. On the contrary, the 
Malaysian construction workforces tend to have very little skills, qualifications and training, and are only able to work 
on labour-intensive construction (Jaafar et al., 2007; CIDB, 2007). Although various campaigns to encourage the 
application of the Industrialised Building System (IBS) have been mooted since the launch of CIMP (2006-2015), 
Kamarul Anuar et al. (2009) note that contractors were not eager to embrace the IBS as an alternative. This was 
prevalent in Mydin et al. (2014), who asserted that the industry has failed to transform through the use of IBS. 
In contending with the issue, CIDB (2006) expounds that the wide availability and low wages of foreign labour 
have a big impact on construction quality and productivity. As a consequence, contractors have little incentive to adopt 
and implement more productive, better quality, and safer technologies. The situation has also affected the contractors‟ 
interest in changing their traditional construction practice. 
 
7.4 Reluctance to Educate and Train 
In 2009, Hassan attributed the construction workforce problem as arising from the construction organisations that 
are unable or unwilling to invest in educating or training their workers. He notes that most contractors will subcontract 
most of their jobs, and this has led to neglecting the much-needed development and training of the workforce. Hassan et 
al. (2011) observe that prior to the launch of Construction Industry Master Plan (CIMP), several researchers have 
already highlighted the failings (Salleh and Abdul Aziz, 2001; and Jaafar et al., 2007). They were consistent in warning 
the low levels of knowledge and skills, and inadequate resources allocated to training. Abdul Aziz (2001a) reports that 
while employers demand on-the-job training and site-proven skills, many are reluctant to provide the required work 
experience for the trainees. Exaggerated by the low take-up of training organised by CIDB, research by Mohamad 
Kamar et al. (2010) found that the training offered is significantly short of meeting the industry‟s training needs, and 
thus resulting very poor involvement from the trades and specialist. Inline to reporting the NDTS training, Zaki et al. 
(2012) stated that by 2007, only 31 companies are sponsoring a mere 929 apprentices in the NDTS training scheme. 
 
7.5 The 'Dirty, Dangerous, Difficult' Image 
Malaysian Employers Federation (MEF) (in The Malay Mail Online, 2016) reports that Malaysians‟ turn down 
employment opportunities in 3D (Dangerous, Dirty and Difficult) industries such as construction was not just because 
of small salaries, but also because the jobs are often construed as lowly or demeaning. CIDB (2007) relates this as 
inhibiting the locals, especially youth, from making construction as their career. 
Various propositions were suggested to circumvent the 3D image.  Amongst others, Shiadri (2008) suggests the 
industry should consider providing better; (i) opportunities for training, skill, and career development, (ii) career 
pathway and opportunities to have better position, (iii) safety practice and procedure at construction site, (iv) image of 
construction workers, (v) communication between workers and employers, and (vi) site accommodations and services. 
Nevertheless, in relating the usage of IBS to improve the particular image, Kamarul Anuar et al. (2010), and Yahya and 
Shafie (2012) iterated that there was little evidence to suggest that significant improvements have been achieved by the 
adoption of the technology as outlined in the CIMP 2006-2016. 
 
7.6 Continuing Widespread Subcontracting Practices 
Lew et al. (2012) suggest that subcontracting has been common in the construction industry to overcome the 
demand for special expertise, advanced equipment, and huge investment cost. Additionally, Nasyrah (2013) observes 
the prevalent practice of multi-layered subcontracting, where subcontractors sublet their work to other subcontractors. 
Unfortunately, Zaki et al. (2012) relate these to the exponential increase in the number of contractors, which regrettably 
have not been corresponding with the increase in numbers of the trained construction workforce. After all, the practice 
has allowed the contractors to cope with fluctuations of demand for labour. This was supported by Lew et al. (2012), 
who maintains that the prevalent subcontracting practice within the industry has negatively impacted the construction 
workforce training. In lamenting the problem, Abu Bakar (2015) acknowledged that this practice is widespread and that 
this must be stopped. 
 




7.7 Too Many Contractors 
The Department of Statistics (2016) reports that there are 70,500 contractors in the Malaysian construction industry 
for nearly 32 million of the population. This contrasts sharply with the United Kingdom (UK) which have about 34,000 
contractors serving a population of 64 million. In strengthening the data, Choon (2016) agrees that Malaysia has too 
many contractors, and Adnan et al. (2011) report that Malaysia has the highest ratio of contractor:population at 1:614, 
which is among the highest in the world. Yin (2016) attributes this to the leniency process and requirement of 
becoming a contractor where a person has only need to show that he has a nominal capital of RM5,000/USD1,228, 
besides does not require a pass in Lower Certificate of Education (LCE) to qualify as a contractor.  
Eventually, the increasing number of contractors has not only resulted in the difficulty in educating and training the 
workforce but has also resulted in a market squeeze where contractors are facing difficulty in winning projects, let 
alone consideration for educating and training their workforce. This was noted by Subramaniam (2011) and Adnan 
(2016) who acknowledge the lack of jobs and many contractors was the reason why contractors are facing difficulties 
in getting projects. 
 
7.8 Poor Career Opportunities in Construction 
The Malaysian construction industry consists of many small firms who are unable or unwilling to invest in 
developing their workers (Narayanan and Yew, 2005). Larger firms increasingly subcontract much of their jobs 
(Hassan et al., 2011), and this has led to the neglect of the much-needed career development for the workforce. Zaki et 
al. (2012) observed poor career path and unattractive job prospects in construction. They add that people did not see 
many opportunities for training and skills formation, which, in a way, makes this job unattractive. Abd. Razak et al. 
(2010) found low assurance of salary and labour employment in the construction sector has forced many of the 
workforces to leave the construction sector. Meanwhile, observations from the studies by Abdul Aziz et al. (2008), 
Mohamad et al. (2012), and Mad Kaidi (2014) suggest that even when there are participants to the training offered, the 
trainees are reluctant to make construction as their career. In her study, Shiadri (2008) suggested that many youths are 
willing to be jobless rather than to be involved in the construction industry. 
 
7.9 Ageing Workforce and Disinterest of the Younger Generation to make Construction as 
Their Career 
The ageing construction workforce, which is replaced by foreign labour, has significantly impacted the 
construction workforce. It was reported that the average of the local construction workforce is between 50-60 years old, 
and young Malaysians are shying away from the industry (CIDB, 2007; CIDB, 2015). This is exacerbated by the 
continuing trend of foreign workers leaving the country after a few years (Norhidayah and Kassim, 2012). The likely 
impact is as clear as it is worrying; a great deal of knowledge and many vital skills are lost, and fewer trained 
replacements are in line to substitute. 
 
8. Challenges Within the Internal Ecosystem - The Educational and Training Provisions 
Key components with regard to challenges within the internal ecosystem are related to the education and training 
provision. Thus the following subtopics discusses mismatches in both paradigms.  
 
8.1 Mismatches in the Education Provisions 
While the challenge to align the education to the needs of the industry is on-going because of the changing 
construction industry, several issues have emerged to suggest that there have been gaps in the existing higher and 
vocational education.   
Azlan Shah (2013) notes that there are issues on the capabilities of Building Surveying graduates which need to be 
clarified prior to the granting of government approval to the profession. Additionally, Hassan (2013) highlight the lack 
of project management learning in the architectural, interior design, and engineering degree programmes offered by 
Malaysian universities. Moreover, Mohamad et al. (2015) states that there is a need to address the increasing concern of 
ethical issues prevailing in the industry, and suggest a critical re-examining from the way education is provided to the 
construction professionals. In 2010, Hassan pointed out mismatches between what was delivered in the quantity 
surveying curriculum in the Malaysian universities against the knowledge and skills required by profession. 
Additionally, Wan Maimun (2016) questions if there was a wrong turn made by profession in changing the education 
curriculum. Meanwhile, Nazirah (2009) attributes the lack of awareness of sustainable development among developers 
as related to inadequate education.  
Therefore, in urging the industry to improve the construction education, MBAM (2011) maintain that it is critical 
to provide quality construction industry-based training and up-skilling of the current local construction workforce 
quickly. In commenting on the education provision, Yin (2016) argues that while most of the universities are still 
producing more and more engineers every year, they are not producing graduates with the appropriate skills. In 




conceiving the shortage of skilled tradespeople within the industry, he suggests that the industry needs more trade 
schools for learning construction skills like carpentry, welding, plumbing, bricklaying, etc. 
 
8.2 Mismatches in the Training Provisions 
Equally, there have been several reports that have pointed out the failure of the training offered. In the dialogue 
with the public works senior officers, Aziz (2001) pointed out that there are critical issues with the provision of training 
offered to the construction industry that is in urgent need of address, where changes should be made to ensure trainees 
will acquire adequate and comprehensive expertise in their trade, including the site experience. Hassan (2013) clarified 
the key areas of construction project management that is lacking in the project management training offered by the 
Project Management Institute (PMI) and the CIDB. Meanwhile, Zaki et al. (2012) report on the failure of the NDTS 
training scheme. In 2007, only 31 companies sponsoring 929 apprentices in 2007, and the program were consequently 
discontinued. On the other hand, a study on the CIDB‟s training offered to the industry, Zuhairi et al. (2014) have 
identified significant gaps between the training offered and the skills required by the industry. The study has found; (i) 
while the industry needs more competent and hands-on trained workforce, most of the training offered are classroom-
based, (ii) most of the training offered are disengaged with the real tasks and lacks practical application on site, (iii) the 
trainings offered lacks consideration on the variability nature of construction job carried out by different classes of 
contractors, (iv) most contractors are attending the training because it is a requirement to renew their contracting 
license, and (v) there is little value in the training certificates attained. 
Apart, Mohamad et al. (2012) propounded that participation in the training of the local workforce is not very 
encouraging and that workers progressing from vocational training were not meeting the industry‟s needs. Separately, 
Mad Kaidi (2014) studied the training offered by the ABMs. Her study found that (except the trainees engaged in 
electrical, plumbing, and air-conditioning training), most of the youth taking part in the training do not intend to make 




The foregoing discussions have presented the context for the need to develop the Malaysian construction 
workforce, the initiatives mooted, and the education and training provisions offered. Significant insights into the factors 
that suggest the weaknesses, and conceived emanating from the factors at the industry level (the external ecosystem), 
and in the internal education and training provisions (the internal ecosystem) has been culminated in Figure 3. 
Although the findings in this paper are focusing on the Malaysian construction industry and require further 
exploration, however, the authors posit the necessity for the industry to review and re-learn these factors. This must 
also be underpinned by the appreciation of the mutual causal relationships that exist between the factors within the 
external ecosystem and in the internal ecosystem as a whole. Additionally, a holistic and integrated approach to address 
the challenges is imperative if significant improvements to the construction workforce development through education 
and training are to be achieved. 
Furthermore, reconceiving the challenges at both ecosystems, an immense thought at all levels is needed. The 
challenges at the external ecosystem were not a merely financial aspect but expended into aspects of ethical and 
sustainability challenges which need a medium and long-term solution. These challenges are mutually exclusive to the 
internal ecosystem, which impaired the training provisions for professional workforces. It had cascaded down to the 
competency framework of construction project management, failure of training providers in developing a competent 
workforce, and further corrupted the intention of trainees who undertake the training provided. These challenges will 




The authors would like to thank and acknowledge Universiti Tun Hussein Onn Malaysia, Universiti Teknologi 
Mara and Universiti Putra Malaysia for all kinds of supports.  
References 
Azlan Shah, A. & Woon, C.J. (2013). Issues and Challenges Faced By Building Surveyors in Malaysia. Structural 
Survey, Vol. 31 Iss: 1, pp.35 – 42 
 
Abd. Rahim (2013). The Construction Labour Shortage in Johor Bahru, Malaysia. International Journal of Research in 
Engineering and Technology. eISSN: 2319-1163, ISSN: 2321-7308, pp. 508-512 
 




Abdullah, A.H., Yaman, S.K., Mohammad, H., & Hassan, P.F. (2018). Construction managers‟ technical competencies 
in Malaysian construction projects. Engineering, Construction, and Architectural Management, Vol. 25, No. 2, pp. 
153-177 
 
Abdul Aziz (2001a). Site Operative in Malaysia: Examining the Foreign-Local Asymmetry. Report for ILO 
 
Abdul Aziz, A.R., Jaafar, M., & Enshassi (2008). Does Vocational Training Meet The Construction Industry Needs In 
Malaysia?: Feedback From Ex‐Trainees Of The Basic Electrical Wiring Course From One Training Institution. Journal 
of Engineering, Design & Technology, Vol. 6, issue 3, pp.258 – 268 
 
Abdul Aziz, A. R. (2001). Foreign Workers/Trade and Labour Segmentation in Malaysia‟s Construction Industry. 
Construction Management and Economics, 19(8): 789-798 
 
Abdul Rahman, H., Wang, C., Wood, L.C., & Low, S.F. (2012). Negative Impact Induced By Foreign Workers: 
Evidence in Malaysian Construction Sector. Habitat International, 36(4): 33-443 
 
Abu Bakar (2015). Too Many Ali Baba Contractors. In Daily Express, 7
th
 January 2015 
 
Adnan, Y. (2016). Too Many Contractors Chasing A Few Jobs. Pahang Chief Minister‟s interview, Astro Awani, Sept 
25 
 
Affandi, H. M., Hassan. F., Zulhabri, I., & Mustaffa Kamal, M.F. (2012). Soft Skills Implementation in Construction 
Management Program: A Survey of Malaysian Public Universities. Proceedings of the IEEE Colloquium on 
Humanities, Science & Engineering Research (CHUSER 2012), pp. 553-558 
 
Bolotin, N. F. (1989). International Public Policy Sourcebook, Vol 2, Education and Environment. Greenwood Press 
Inc, Connecticut 
 
Briscoe, G. (1988). The Economics of the Construction Industry, London: The Mitchell Publishing Company Limited 
 
Choon (2016). Building On a Strong Foundation. IJM President, New Straits Times, 1
st
 December 2016 
 
CIDB (2002). Construction Skills Training: A Key Effort to Develop the Malaysian Construction Industry. 
Construction Industry Board (CIDB) Malaysia, Kuala Lumpur 
 
CIDB (2006). Construction Industry Master Plan – 2006-2015. Construction Industry Development Board Malaysia 
(CIDB), Black and Brown Resources Sdn Bhd, Kuala Lumpur, Malaysia 
 
CIDB (2007). Strategic Recommendations for Improving Environmental Practices in the Construction Industry, 1st Ed. 
Construction Industry Development Board, Kuala Lumpur 
 
CIDB (2014). Construction Statistics Quarterly Bulletin. Construction Industry Development Board (CIDB) Malaysia, 
Kuala Lumpur 
 
CIDB (2015). Construction Industry Transformation Programme (2016-2020). Construction Industry Development 
Board (CIDB) Malaysia, Kuala Lumpur 
 
Construction Monitor (2015). Employment Q3 2015. CIDB Malaysia 
 
Creswell, J. W. (2008). Educational Research: Planning, Conducting, and Evaluating Quantitative and Qualitative 
Research (3rd Ed.). Ohio: Pearson 
 
Department of Statistics (2016). Quarterly Construction Statistics. The Department of Statistics, Malaysia 
 
DSD (2012). National Occupational Skills Standard (NOSS). Department of Skills Development (DSD), Putrajaya, 
Malaysia 
 
Freeman, R.E. (1984). Strategic Management: A Stakeholder Approach. Boston: Pitman 
 




Ghazali, N., Yaman, S. K., & Mohammad H. (2014). Contractors‟ Compliance on Occupational Safety and Health 
(Osh) Policies in Malaysia‟s Construction Industry. 8th MUCET, Melaka 
 
Goh Alfred, P.T, Mat Naim, A., Mohd Saidin Mohd Nadzri, J., & Janice Lee, Y.M. (2015). A Review on the 
Effectiveness of Safety Training Methods for Malaysia Construction Industry. Jurnal Teknologi (Sciences & 
Engineering), Vol. 74, Issue 2, pp. 9–13 
 
Mohammad, H., Yaman S.K., Hassan F., & Ismail Z. (2016). Determining The Technical Competencies of 
Construction Managers in the Malaysia‟s Construction Industry. MATEC Web of Conferences. 47, 
04021.10.1051/matecconf/20164704021 
 
Hassan, P.F. (2013). Project Management Education And Training: Have We Got It Right? The Teh Tarik Talk, UiTM, 
Selangor, Malaysia, 5
th
 September 2013 
 
Hassan, F., Mohd, M.F., Saruwono, M., Md-Derus, Z., & Takim, R. (2009). A Framework for Designing Training for 
Construction Site Managers. WSEAS, Venice 
 
Hassan, F., Ismail, F., Afzan, A.Z., & Hassan, S. (2011). A Critical Assessment of the Challenges of Developing the 
Malaysian Construction Workforce through Training. IEEE Colloquium on Humanities, Science and Engineering 
(CHUSER), IEEE, pp. 223 – 227 
 
Hassan, F., Samad, Z.A., Hassan, S., Che Mat, M., & Isnin, Z. (2010). Training the Construction Workforce: A Case 
Study of Malaysia. W089 – Proceedings of Special Track 18th CIB World Building Congress, May 2010, Salford, 
United Kingdom 
 
Hassan, S., Zalila, O., Abd Karim, & Mohd Zaini (2011). Private and Public Investment in Malaysia: A Panel Time-
Series Analysis. International Journal of Economics and Financial Issues, Vol. 1, No. 4, 2011, pp.199-210 
 
Howlett, M. (2011). Designing Public Policies: Principles and Instruments, Oxon, Routledge 
 
Human Resources (2016). Malaysia‟s Construction Industry Faces Manpower Shortage. 20
th
 September 2016 
 
Ismail, R., & Yuliyusman, F. (2014). Foreign Labour on Malaysia Growth. Journal of Economic Integration, 29(4): pp. 
657-675 
 
Jaafar, M., Ramayah, T., & Abdul Aziz, A.R. (2007). Technology Readiness among Managers of Malaysian 
Construction Firms. Engineering, Construction and Architectural Management, Vol. 14, Issue 2, pp. 180-191 
 
Jamadi, M.A. (2012). Foreign Labour Employment in Construction Project. Unpublished Master Thesis, Universiti 
Teknologi Malaysia, Malaysia 
 
Kamarul Anuar, M.K, Alshawi, M., and Abd Hamid, Z. (2009). Barriers to Industrialised Building Systems: The Case 
of Malaysia. BuHu 9th International Postgraduate Research Conference (IPGRC 2009), the University of Salford, 29 – 
30th January 2009, Salford, United Kingdom 
 
Kamarul Anuar, M.K., Abd. Hamid, Z., Ghani, M.K., Egbu, C., and Mohammed Arif (2010). Collaboration Initiative 
on Green Construction and Sustainability through Industrialized Buildings Systems (IBS) in the Malaysian 
Construction Industry. International Journal of Sustainable Construction Engineering and Technology, Vol. 1, No. 1. 
pp 1-9 
 
Kariya, N., Yaakob, Z., Mohammad Sairi, M., Mohammad, H., Yaman, S., & Abas, N. (2016, October). Investigation 
of Generic House Components and Their Practical Ways to be assessed by House Buyers during Defect Liability 
Period in Malaysia. International Journal of Engineering Transactions A: Basics, 29(10), 1354-1363 
 
Khamis, N., Suratkon, A., Mohammad, H. & Siti Khalijah, Y. (2017). A Qualitative Comparison on Guidelines for 
Construction Workers Accommodation and Facility. MATEC Web of Conferences. 103. 03010 
 
Liebing, R. (2001). The Construction Industry: Processes, Players and Practices. New Jersey: Prentice Hall 
 




Lew, Y.L., Hassim, S., Muniandy, R., and Hua, L.T. (2012). Review of Subcontracting Practice in Construction 
Industry. IACSIT International Journal of Engineering and Technology, Vol. 4, No. 4, pp. 442- 445 
 
Lynn, L.E. (2006). Public Management: Old and New. New York: Routledge 
 
Mad Kaidi, H. (2014). An Empirical study on Low Take up of Eco Labelled Construction Products and Services in 
Malaysian Construction Industry. Unpublished Master Thesis, Universiti Teknologi MARA, Malaysia 
 
Malaysiakini (2016). A Nation Built By Foreigners, Brick By Brick, 19
th
 February 2016 
 
Malaysiakini (2016). Bangladeshi Workers and Low Salaries, 19
th
 February 2016 
 
Mat Salleh, N., Mat Isa, S.S., Syed Jamalulil, S.N., Ibrahim, I.H., and Hussein, E. (2016). Formulating a Long-Term 
Employment Strategy for Construction Workforce in Malaysia. The 4th International Building Control Conference 
2016 (IBCC 2016) 
 
MBAM (2011). The Key Issues in the Malaysian Construction Industry: Public and Private Sector Engagement. 
Persidangan Pegawai Kanan KKR dan Agensi (Senior KKR and Agency Conference), Master Builders Association 
Malaysia, 5th May, Penang 
 
MBAM (2016). Quarterly Construction Statistics, Third Quarter 2015. Master Builders Association Malaysia, 
http://mbam.org.my/quarterly-construction-statistics-third-quarter-2015, assessed Dec 2016 
 
MBAM (2016). Malaysia – Construction Industry Faces Labour Shortage. Master Builders Association Malaysia 
(MBAM), in New Straits Times, 26
th
 September 2016 
 
McLaughlin, K., Osborne, S.P. and Ferlie, E. (2002). New Public Management: Current Trends and Future Prospect, 
London: Routledge 
 
MLVK (2005). Implementation of the Dual Training System-Guides and Rules (2nd edition). Majlis Latihan 
Vokasional Kebangsaan, Putrajaya, Malaysia 
 
Mohamad Kamar, K.A., Abd. Hamid, Z., Ghani, M.K., Egbu, C., and Arif, M., (2010). Collaboration Initiative On 
Green Construction And  Sustainability Through Industrialize Buildings Systems (IBS) In The Malaysian 
Construction Industry. International Journal of Sustainable Construction Engineering and Technology, Vol. 1, No. 1, 
pp. 119-127 
 
Mohamad, N., Abdul Rahman, H., Usman, I.M., and Tawil, N.M. (2015). Ethics Education and Training for 
Construction Professionals in Malaysia. Asian Social Science, Vol. 11, No. 4, pp. 213-236 
 
Mohamad, S. F., Mohd Yusof, Z., & Shazwani (2012). Construction Skilled Labour Shortage: the Challenges in 
Malaysian Construction Sector. OIDA International Journal of Sustainable Development, Vol. 4, Issue 5. pp. 100-108. 
ISSN 1923-6654 
 
Mohamed, R. (2015). Manpower Needs in Construction - Foreign Labour Issues. Unpublished Bachelor Degree 
Dissertation, Faculty Civil Engineering and Earth Resources, Universiti Malaysia Pahang, Malaysia 
 
Mohammad, H. (2018). A Construction Manager’s Technical Knowledge Competency Model for the Malaysian 
Construction Industry. Unpublished PhD Theses, Universiti Teknologi MARA, Malaysia 
 
Moore, J.F. (2006). Business Ecosystems and the View from the Firm. The Antitrust Bulletin. 51 (1): 31–75 
 
MTUC (2002). Memorandum to YB Datuk Dr Fong Chan Onn Regarding Foreign Workers. MTUC 
 
Murali, M., & Soon, T.W. (2007). Causes and Effects of Delays in Malaysian Construction Industry. International 
Journal of Project Management, Vol. 25, Issue 5, pp.517–526 
 
Mustaffa Kamal, M. F., Hassan, F., Che Mat, M., Zulhabri, I., & Affandi, M.H. (2013). Project Management Technical 
Reference Framework for the Malaysian Construction Industry. Proceedings of the Colloquium on Administrative 
Science and Technology, CoOST 2013, pp 91-98 





Mydin, M.A.O., Buyung, N.R., Md. Sani N., Abas, N.F. (2014). Trends and Reliance on Foreign Labourers in 
Malaysia: Conventional Construction versus Industrialized Building System. Construction SHS Web of Conferences, 
11, 01004 
 
Myers, D. (2004). Construction Economics: A New Approach, New York: Spoon Press 
 
Narayanan, S. and Lai, Y.W. (2010). The Causes and Consequences of Immigrant Labour in the Construction Sector in 
Malaysia. International Migration, Volume 43, Issue 5 December 2005, pages 31–57 
 
Nasyrah Fahada, A.R. (2013). Impact of Multilayer Subcontracting Practice on Project Performance. Unpublished BSc 
Thesis, Universiti Teknologi Malaysia (UTM), Johor, Malaysia 
 
Nazirah, Z.A, (2009). Sustainable Construction in Malaysia – Developers‟ Awareness. Proceedings of World Academy 
of Science, Engineering and Technology, Volume 41, May 2009, ISSN: 2070-3740, pp. 807-814 
 
Norhidayah, M.D, & Kasim, N. (2012). Framework of Human Resource Planning (HRP) Influencing Factors for Local 
Workforce Supply in Malaysian Construction Industry. Journal of Technology Management in China, Volume 7, Issue 
2 
 
Osman, O. (2008). Emerging Governance and Economic Issues in Construction Industry in Malaysia, Pulau Pinang: 
Penerbitan Universiti Sains Malaysia 
 
Porter M.U. (1990). Competitive Advantage of Nation, Harvard Business Review 
 
Posiah (2014). Vocational Education in Malaysia. http://www.docfoc.com/ vocational-education-in-Malaysia, assessed 
Nov. 2015 
 
Ramesh, Mohamed K., Peter M., & Yacob, C.R. (2012). The Impact of Employment of Foreign Workers: Local 
Employability and Trade Union Roles in Malaysia. International Journal of Academic Research in Business and Social 
Sciences, October 2012, Vol. 2, No. 10, ISSN: 2222-6990 
 
Razlina, M. (2015). Manpower Needs in Construction (Foreign Labour Issues). Unpublished BSc Thesis, Universiti 
Malaysia Pahang (UMP), Malaysia 
 
Salleh, H. and Abdul-Aziz, A.R. (2001). An Illicit Army: Illegal Foreign Labour in the Malaysian Construction 
Industry. Harvard Asia Pacific Review, 5(1): 14-18 
 
Sambasivan, M. and Soon, Y.W. (2007). Cause and Effect of Delays in Malaysian Construction Industry. International 
Journal of Project Management, 25(5): 517-526 
 
Sarajul Fikri, M., Ahmad Zaki, S, & Mohd Yusof, Z. (2011). Construction Skilled Labour Shortage – The Challenges 
in Malaysian Construction Sector. OIDA International Journal of Sustainable Development, Vol. 4, No. 5, pp. 99-108 
 
Sariah, A.K., Noridah, S., Che Saliza, C.S., & Nor Ima, Z.A. (2014). Theme Paper: Meeting Construction Industry 
Resource Requirements – The Malaysian Way. 20th AsiaConstruct Conference, 13-14 Nov. Hong Kong 
 
Sashitharan, S., Jusoh, M.S., Amlus, M. H., Rahimi, A., Ibrahim, A., & Ismail, M.S. (2014). Industrialised Building 
System (IBS) Performance in Malaysian Construction Industry: Analysing the Cost, Training and Construction 
Policies. Journal of Applied Science and Agriculture, Issue 9, Vol. 13, pp: 6-13 
 
Shiadri, S. (2008). Causes of Poor Participation of Local Workers in Malaysia Construction Industry and Strategies 
for Improvement. Unpublished PhD Thesis, Universiti Teknologi Malaysia, Malaysia 
 
Subramaniam, S. (2011). Malaysia Overly Dependent On Foreign Workers. Minister of Human Resources, in Free 
Malaysia Today, December 9, 2011 
 
Tee, M. (2016). Reducing Reliance on Foreign Workers. In Business News 2016, May 2, 2016 
 




The Malay Mail Online (2016). Malaysians Shun „3D‟ Jobs Because Of Social Stigma, Not Low Wages. Employers 
Say, Feb. 17 
 
Tomiran, Kamaludin (2010). Participation of SME in Manufacturing in National Dual Training System. Persidangan 
Kebangsaan Pendidikan Kejuruteraan dan Keusahawanan, 25-26 September 2010 
 
UKAS (2016). Public Private Partnership Unit. Unit Kerjasama Awam Swasta, assessed 6 December 2016 
 
Umi Kalsum, Z., Hanid, M., Zakaria, N., Yahya, Z., and Lia, P.C. (2010). Assessing the Performance of Construction 
Workers in Peninsula Malaysia. International Journal of Engineering and Technology, Vol. 7, No. 2, 2010, pp. 47-60 
 
Wan Maimun (2016). Empowering Construction Pioneers of Tomorrow. International Construction Week (ICW 2016), 
Malaysia 
 
Yahya, M.A., & Sahfie, M.N.S. (2012). Level of Acceptance towards Industrialised Building System (IBS) In 
Malaysia. International Journal of Sustainable Construction Engineering & Technology, 3(1), Universiti Tun Hussein 
Onn Malaysia (UTHM) and Concrete Society of Malaysia (CSM) 
 
Yin, K.W (2016). Malaysia: Contractors and the Malaysian Brain Drain. Blog Your Mind, 
https://all4one4all.wordpress.com/2009/11/25/malaysia-contractors-and-the-malaysian-brain-drain-by-koon-yew-yin, 
assessed Dec 9, 2016 
 
Zaki, S.A, Mohamed, S.F., & Yusof, Z. (2012). Construction Skilled Labour Shortage – The Challenges in Malaysian 
Construction Sector. OIDA International Journal of Sustainable Development, 04: 05 (2012), pp 99-108 
 
Zuhairi, A.H., Amanda, M.P., Ahamd, T.H., Nasly, M.A., & Zahrizan, Z. (2014). Exploring the Barriers and Driving 
Factors in Implementing Building Information Modelling (BIM) in the Malaysian Construction Industry - A 
Preliminary Study, The Institute of Engineer Malaysia, Malaysia 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
